Alterations in cytosolic calcium-binding proteins that increase felodipine fluorescence in spontaneously hypertensive rats.
To clarify the role of calcium-binding proteins (CaBP) in hypertension. CaBP from several organs of spontaneously hypertensive rats (SHR) and age-matched Wistar-Kyoto (WKY) rats were purified and their characteristics compared between the two strains. The CaBP were purified by applying the soluble cytosolic fractions from mesenteric vessels, heart, kidney and brain of 4- and 10-week-old SHR and WKY rats to a phenyl-Sepharose column. Felodipine binding to the purified CaBP was then measured. The fluorescence intensity of felodipine increased in a calcium-dependent manner when it bound to CaBP. The pK 0.5 Ca2+ values derived from the calcium ion-felodipine fluorescence curves for each CaBP preparation from organs of the two strains were similar, indicating that the calcium sensitivities of the CaBP to the felodipine binding process are similar in SHR and WKY rats. In 10-week-old SHR the mean levels of felodipine-bound CaBP in heart, brain and kidney were significantly altered compared with those in WKY rats. No such alterations were observed in heart, kidney and brain from 4-week-old SHR and WKY rats. Conversely, the mean levels of felodipine-bound CaBP in mesenteric vessels from 4- and 10-week-old SHR were reduced significantly compared with those of age-matched WKY rats. These results suggest that the levels of cytosolic felodipine-bound CaBP from heart, kidney and brain are altered in response to elevated blood pressure, and that reduced levels of felodipine-bound CaBP in the mesenteric vessels of SHR might be a primary characteristic of this rat strain.